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Abstract 


Polymers prepared by anionic initiation followed by cationic crosslinking are claimed. Crosslinked 
polymer prepared by anionic initiation followed by cationic crosslinking is claimed which has general 
formula (I): (A)nQ(Y)p (I) Q - a linkage of the CO or S02 type, or an organic radical of valency n + p 
non-reactive with respect to initiators comprising 1-30C alkyl, alkylaryl, arylalkyl radical comprising 
optionally oxy- or nitro- substituents; A - radical reactive towards anionic polymerisation; Y - radical 
reactive towards cationic polymerisation and non-reactive towards agent initiating anionic 
polymerisation; n = 1-3; and p * 1-6. Independent claims are also included for conducting material 
containing said polymer and energy storage and light modulation systems in which said material is used 
as electrolyte. 
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2000-154223 
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[0045] mm*. rt**>ffi£E&tt»f*ttK m*. 

tfXzR*->h\ 1. 3-v?J-*V7>. 1, Z-i/jr* 
tr>, l. 3-y^-tr/l>R^nS<Z>»»flc, _hgE 

[0 0 4 6] 
Ut 2 4 ] 




[0 0 4 7 ] 

t?7;u*u> 

, (OCH, 



(St*, R 1 tt2-18i©^JgfS* 

S^ti^^->7;i/^U>-CH 1 CH 
CH. ) n OCH: CH, - (nte0~6 
K* 

CF3SC2NSO2— CF 2 Cr 2 — O— CH 2 



[0 0 4 8] #'J-7-TOHC0MiJc0/taC)tC*%^o{t 

ic. #ui-f;ni ^MXfi^n hwtsnfcg* 

[0 0 4 9] #'Jv-«»Rco«fflft#tCfife?^UT. X 

[0 0 5 0] 
lit 2 5} 



30 



V7 

o 



"O3S- CF 2 CF 2 -0- CH 2 - 



Xtt 



o 



[0 0 5 1 ] (D&ott'f *>&'g&m*:1lTZ>=£/^- 




0-R5-CH 2 - 



o 



[0 0 5 2 ] *%i^#'J7H 

[ 0 0 5 3 ] 
[ft 2 6] 
O- R5- CH 2 " Q-CH 2 \ / 
O 



CH 2 ~ R3 \ / 
O 



RS~-V~7 
0 



CH 2 ~ R5~ O- CH 2 \ / 
O 




o 



< 




R*-Q~CH 2 \ / 
O 



O 

N 



. ^>-R5-0-CH2 \ / 



[0 0 5 4] (^tb. R : ^0-121®^^^^^-*^ SES^ifi 0 ) tt<>, 

T^> 2 fffi7 JU^;UZ^tt^-|7 7JU^^ '0 . R ' ' f $± 50 [0 0 5 5] R ; L < it- C H, 



-C : H, 
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-, -C« H, -, -C, H, : -, -C t H, OC, H 
* -Xti-C, H, OC; H, OC: H, O--C&0. 

A<-CH- -T^^^tC, R* tt«f£L<tt*?MUX 
.Rfl-(OCH a CH 2 ) p -0- Q- 



(II) 4$H3 2000-154223 
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[0 0 5 6] 7$*)-?-W&K<D*>0 1 -=>6Dfig«|(C*i^> 

[0 0 5 7] 
Cft2 7] 

R3- (OCH 2 CH2)p- O- (CHj)> 



X<=i 



[0 0 5 8] (iW, pte2-6 0©|H!T£»iL ; R' 
1 - 1 8 1 flBT^Mr^Xtt 5 - 

(CH, ) , , -CO-Xtt-SO, -T*0 ; qttO 

[0 0 5 9] ^<OJ;e>&{t^<£#£U^H;L Qri< 
(CH, ) o qjfrU T&£*B^IC, ^-;Uh-X(i 



X^U^-H^'J&JHWWfcR 1 (OCH, CH, ) B 
OM <SC*, MtSL i, Na, KT*5) -5 

[0060] <7)mn^mz 

[0 0 6 1 ] 
[ft 2 8 ] 



" R 7 "" O — Q 



^CH 2 -R 7 -0~Q 



[0 0 6 2] R* RtfQ\Z±BZfemv>mOX'Z> 

o, r 7 tiR 3 #^£n& 0 

[0 0 6 3 ] fttZffSUtWk^tttt, (-CH, -) , 

[0 0 6 4] T, . J&£tt, ffitt3SCWLT«*0D£{fc: 30 

RCO&t/RCOO£WT -5>t>co, Xte^S3I*f££{t 

[0 0 6 5] 
[ft 2 9] 

CF 3 SQ 2 NSQ 2 — (Q) \ 



[0 0 6 6] S*frf4Ci:^T#S. 

[0 0 6 7] ^UT-Si»H(OS6(CflFSUtJjSg«tC*3 

[0 0 6 8] 
[ft 3 0] 



R6- (OCHzCHa)^- 




[0 0 6 9] Z, R. R* &6<p»S±IESISO 

[0 0 7 0] #i;Jf£L^!g*Bl::*3^T. ZtSOT* 

o. Rte^^u-ea*. 

[0 0 7 1 ] *%^iCfi%S#'J^-oai!«lCiaLTffe<7) 

[0 0 7 2} 
[ft 3 1] 



C 12 ) 
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ftffl 2000-154223 



0-R 8 -CH 2 - 



,CH 2 — R 8_ Os^O 



CH 2 -R 8 - (K^O 



[0 0 7 3] (it*. R * «±gE^<^il0T i ^0, R 

[0 0 7 4] ±IEOJ:^i;, ^te^&g^tr^/ 10 

t/T-l : 
[0 0 7 5] 
[ft 3 2] 

CF3SO2NSO2C2H4 — O 

[0 0 7 6] *^tf^Ci^T^^, 

[0 0 7 7] ±IE#U^-«^HC0l8^tCi5^T. TtfiJ 20 

A, ^7X>?X^A<h. #£L<^, CIO, ■ , BF 
,'■ , PF, ■ , AsF, ■ , SbF, ' , R, SO, 
■ , C. Fj.mSO, * (it*, nttO-8<D|B!-e£ft 
, (R, SO: NSO : R ' , ) * , CR. SO 
, C (SO : R' . ) R, " ) ' (it*. R, Rtf 
R, ' teffii;-C?&^Tfcffl&&oT^Tfc<J:<. -ecO'> 30 

#IC>&< £t> 1 OtOR, RtfR. * »±C a F,..,l'» 
L<, n«0-8<7>fBJT^ittU, R. " tiR, , R, S 
O, ■ XtiR. * S Oi ■ (Ocfc^fc^fflgteR 

ICCNXtiCF, SO ; 3J£>t>cr), »l;7DZMJJ!. 

tfSH/i7-3T>Cti. CIO, 1 , BF,', PF, 

• , CF, SO : ■ . (F SO; ) : N * . (CF, S 
O, ) : N" . (C F i SO: ) ; N " , L (C Fj 
SO; ) ■ CH] " . [C F, SO: ) C (CN) : ) 

• , [ (CF; SO; ) 1 C ] * , (CF, SO. ) N 

so : n ( r 1 ) : > * (it*, r* \t 1 -3 omcom 

^®i=-*WT^>TJU^;U. 4. 5 -■>*•>" /-I. 2. 
3 - S 'J 7 '/ — J's, 3 - 5 - h: 7, r 'J 7;U?T a ;< f 1 ;!, - 
1 . 2 . 4 - h l j 7 '/—;!/ X'.t h >} ->7 / * 9 >r)> -6 1% 



CH 3 



C0g^&T£*it (O/M) £cfcO«$n*. «UT. 
CCD&teO. 5-100 QX'hZo 
[0 0 7 8] &ft\Z&miZt>1ZZtl7*>JL\t*:tl$<D 

a, th'J^A, #u^a, #;L->r/A. xx, 7>^e 

[0 0 7 9] Jfi©7-^>«R^XH*^3f >ffi»tt. -f 
* > §J CO Jh 15 © ^ U < * ± fib CO * - / - co A £ it U 
T*^co*U ^-£«?i«#^IR<0--ffii:fc* Z £ 
T?€r*. ft«ff<Z>'>&< SW#'J-7-±ICS5£;5 

+t/v>^-x«x^ h h ? u 5, y $ &mv>mw-m.M 

[0 0 8 0] ±IEcOJ:^fc. tefflSnfc^/^-tf)*? 1 
[0 0 8 1 ] #u v-m^K^tS^^UAti/^-t^ 

/h£ < te£ «fc 5 \Z. T*£7t*tt'i>fficOig^J£<£/§-r£ * 

tKSi^bfT*.* r. £t)<-c*z>fzsb> S^T^^o x^^ 

:C'J ^ "5 A U T KJfcftT ^^>A-*}c, b «Jg^ 
□ ^v-;Hi'^a^*laL. ^liis^ic^-^-r-S'J^^A 

(0 0 8 2] 
[ft 3 3] 



O 



23 



* R' 




[0 0 8 3] #%^GD#iJ 

WAfOftffcA^-^^AL i r VO, (it*. 2x 
-5^y^2x-3 ; 2. 15^x^2. 5), Li, 
N,.,., Co. Al, O, (it*, o^x + y^at; 
O^y^l) , 7/if>XWL i, Mn,.. M. O 
4 (MtiLi. Cr, Al, V, Nit^O. O^x^ 

n^/*- KCDJ^&tf'J^y >. FeS. FeS 



(13) ^2 0 0 0 - 1 5 4 2 2 3 

24 

CO 0 8 4] *MWC0«F* U^ggfll^tftWr-Sfcfl&tC^ 
CO 0 8 5] 

5 0 0mlg£»T'. 1. 1, (th'o + 

2 5 0mlOTHF[;^$^ 0 3 3. 6 gOA'J^ 
Atert-^'h^v K^r^aA, ^^X8 6 gCD4-tl*XD 
+ y-^JyH + y-^> : 
CO 0 8 6] 
[ft 3 4] 



10 



O- C 4 H 8 



"W 7 

o 



[0 0 8 7] 
CO 0 8 8] 



C2H5 




20 Jfct9*#itC t 3 7 g(D^^;UX;l/7x- hcO^^DtCcfc^ 

it : 
[0 0 8 9] 
[ft 3 5] 

CH — (OCH 2 CH 2 )n'(OCH 2 CH(CH 2 OC4H B OCH=CH 2 )} p OCH 3 
CH — (OCH. 2 CH 2 )n£OCH 2 CH(CH 2 OC*H 8 OCH=CH 2 )]pOCH 3 
CH 2 — (OCH 2 CH 2 ) n -[OCH 2 CH(CH 2 OC4H a OCH-CH 2 ]]p-OCH 3 



[0 0 9 0] (it*, n + n' + n " ti 2 Oggt^ 30 
0, p + p' + p" tt5g«T*4) iCi;0^$n-S o 
[0 0 9 1] *UT-^&£i§^fttU THF^i 
y^DD^^>2 0 0ml lCi§«$-d\ tK (4 0 
0ml) T«m-r5£<hlC«fc0»8a*fT-3fc. ^Cl. * 
2 0 ti^&fcn*: 2 U -y hJl/COX^jUX— r- 

[0 0 9 2] ^=fc?IIf#bn7ctf UT-£. 'J^A 
■f ^■>afeO©3j-*->X^-U>S<75K3g»*U 6 : It 
/cC^=t^l;i§^^'J^C7A^ST^7ilh> (5 5 

ms%) s&ttics^s-arsctic^o^'j^-m^K 40 

^corg^ir. ig&tfOtf'J T-!3LT 1 as 
%CD (C, H, OC, H, I C, Hi ) ■ [FSO:) 

'JXf 1/ >mtt±.\Z& c 3 5 y m07>f ;UA£7)fB^ 
IC&tf, 3 5 = U->*a-il/cm : Wl^J^-i:^ 
n3 6 5 nmf2 0 ^O^M^C ^ 9 $ tr 

^bn^^'jT-^. 2 5t71 0' : 5cm-'^ 

[0 0 9 3] mi 
llibbert -^oD^ri (J. Am. Chen. Soc. 50. 3120 (192 50 



8) ) l^^oTmaScoy'J-fen-JU^;l/-T-;U^^c0 2 
loStt* (4-th'n + ->^f;b-l, 3 V 
y/^'S-tFD^y-l, 3 tC^W'J 
Lfc. i»L<ffl#Lfta<€>. 10. 4gW4-tFo + 
y^Jl-1, 3->W7> (Sffittl) tC. 
^-TW^ntKOHo. 8g, W»SiLT 
^ffit^f h^^/yt-yAyD 'J K2 0 Omg 

£anx.£. ace. nffl5?&ai(c«i:oias^3 ot^c^ 

2 © CO a£ @ *r ii C T L tz . 
[0 0 9 4] 
[ft 3 6] 

"CH2 — O CH2 



/ 



[0 0 9 5] ~£9^r/^-£. 77 'J >7 Aier ; - 7' h ==■ > 



( 14 ) 
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V-CO^Uitte, 9 5 (EO) : 5 (2gffiy? 

S&4 5 X 1 0 1 gT^^, iLi (CF: SO; ) : 
N£0/L i = 2 4 : 1 bf&%>£o f£MBiX~—%k&}fc'it& 

7x.i->)l-Z)\s*-)l>l±<nm [C, Hi ( = 0) CH 

: S (CH, ) : ] * (CF, SO: ) t N" £?JP*-£ 

^JOH%^iCiP^2 4MmOO7^;UA^0^$n^ o 
ltl40mJ/cm ! cDHanovia M^m^B^ >7&m 

UT-t>^H4X7^h7- (25T;T1 O-'Scm" 
&^8 Orr 10"Scm") 0 
[0 0 9 6] #J 3 

^7'J o^jlpa 'J KtCcfcO^y t'rjl/x-f^yx 
^U>^U ZF-JU (BASF) ^XXriKtlt 

(0 0 9 7] 

(ft 3 7] 

•0-CH 2 CH 2 -OCH 2 CH 2 -0^ ^° 



26 




10 



20 



[0 0 9 8] ZBtillsfZ* C^^VY- ^>X?- 
U>t^>> hlIA<9 0 0 h + -> 

n^^->x^t/>) /5?7'J U-hi07xt>l^C 
iOKtffi-^'JT— 21(^^7 V-C0Jt^8 5 : 
15 <*>J:7EO/> f **V7» 7X^> 
Bi^Jtt. *^THF^*X77t'>llP4-t- 
buT&^Ac. S^t4 2 5X;T2 4S*ffl?fr3/t. ~>*X^ 30 

;ux— rJU*ffl^T#'j^-ea:*$ti-. THF/X- 

^{^r^X-T-^^^m^OigghtTi^ 0 : HCfc 
^J^fciSST-'J^A h U 7;^D^^>^W- 
h$^7thxh'J SiEtf * C > (C J: 0 # 'J 

■=r--S:»H7^;UAtIfi£®Lfe. 0. 8£ffi%co 

>BB«rfM. nt)^2-xhn^>yjl,hJbX 

1 2mS%cOS"e^lDA/i 0 St5£^tri?$ 4 5 ^m07>f 
;i/Ad<0fiJE$n4ct-5IC, ig^tt<7)ttffi^M@iLfc. * 40 

vi. 2 5tt2x l 0- ; Scm- : 0M^*WT^» 
X^X h 
( 0 0 9 9] #14 

11. 6 go^y t* — ;ux — -rJU 1 . 4 ~ 7' ^ > v T — 
(BASF) 2. 6 g i0 7K^ft^" r 'JO-^ot 1 0 
0 m ! J) T H F £ . ?# ==> tt.^aK SiSSS L, ^* 

^^^^a^t 15.2 g70TfT^C07 □ X3 4 
-X^ix> (Aldrich ) ^S^otT,"-, 4 -^^y 50 



[0 10 0] 
[ft 3 8] 



r 



0-(CH 2 ) 4 -0-CH 2 ' 




[oioi] ^m^THFoMdif;, mmz 

•tOt/v-^HSUfc. Xfl/>t4-t*xn + y7' 
h + ->>?;i/- 4 -X^U>co^'Jv- (^E;H£9 1 : 
9) - 3 OtO h;UX>^cOsec - 7*^U U ^ A 
(5X1 0 s W^^7 7-) (Zj;0^^-r^-<tiC 

[0 10 2] i3**>W&fem4-*9 : f'U*i,tti/ 
7x.~)l> (->'7xXJU) XJ^X^At'X (h'J7M 
d/^>xju^x;u) -fih'^. StJETSX^x^A 

g#±t;:/?£ 1 0mmCD7^;t/A£f#7c o ^'J^-SC. 
40mJ/cm ! Tf 2 5 4 n m©MI t*— A £Bgtt L 

ft£$Wfl£ (dielectric rigidity ) £WT£>. 

[0103] #J 5 
^J4C0X^U>^/KU^— 5 gi^TKvU-f >$?4 0 0 
mg^l5mlOTHFf;^$t. 7Jb5X^A||?f 
_tfC/?£ 8 ^mt7)7^ ;UAt^iC$£tf7c 0 # U ^-tC 6 0 
mJ/cm ! «1T2 5 4 nm0^t*-AH 

>K^Uttlft: 4mm, ASTM«2pD3359 7DX/\7^ 
: 5 ) . 
[0104] #J 6 

10. 4g(£>5-th*P4-->-2, 3-v^^-y-> (#] 
2 0Sft*2) £. 5 0m i £)THFc£c09. 6 5ml 
<D * 9 2 U-1 )V9 %<T)W i/XnW&TT 

OTCTSJESSi*. 5 ->^7 U □ 1 , 3-x5f^- 

*t7)5-^^7'Ja^->- 1, 3-->* 
> $ $g@ ct o tra L Ac 

[0 10 5] 

[ft 3 9] 

K.C O 
H^C O- 



[0 10 6] *?)V*9 2 'J u- T/^&^d 
H F*0f h ^ 7'f-;U7 >^XC7 A^^7x y 4^-> h* 



( 15 ) 



27 



^2 0 0 0 - 1 5 4 2 2 3 

28 



(FLUKA ) £m>*7-:*>M#lC«fcr)M»Lfc. ^ 
it\t6 5:2 5:1 0T&i?fc. Z<D# 'J -7-£x^ / 
— ;i/*TJt»£-£. THF:X^y-^4 J ttf)2[E]^ 
»/it»tCJ:f3»8aLfc. 0. 8SS%CD2, 4 - >' - 
ha-A>->*;U Ml/XVTUU*:*- h*gsj&0L 

&m<Dmm^mT*&r>fz. 3oott. 

*£<D*/^-lCFU£fl:U lot, 'J^-f^t5Ct 10 
C 0 1 0 7 ] #J 7 

3 - 1 Fn + y^D tf;f >&£:7^ / * ^ /-JI^fSiT 
^£n^i&<^M£*ICcfc 0 2- th' n^vX^JU^- 
=HtV'J >£MSLfc. 0t;ThUX^;UT5>CD#^E 

KJ* Id cfcoT4- + 

[0108] 20 
Cft 4 0] 

H 3 C> & 



[0109] tccfco^sns, 

CO 1 1 0] ftETKTHF^CD r^X77t'>P4lS 
(Fluka ) j ^l^7rt>I^CJ:ott'-iM5' 
^'JU->£4™ (2 -*5^'J D^-XTMIO - 
1. 3 -Tl-^-y-yj >CD3#'J v-- (^e;Uit 9 0 : 1 30 

o) saasBUfc. cco#UT-&x^y-ji/^T?it»* 

■ttfc. uW#'j7-(Ol 0ltssy^nn/^>jS^i: 

0. 5lt§%Obusulfan (S&iMD (1, 4 -7? > 
iSJr—Jlszs b) ^^Ufh77il/tD 

$£$£M3?ffl^*7 otti oij-ffljsiD^ufc. a-*-**/ 

[0 111] W8 40 
12. 4mlWy'Ih^y/^>C13. 4g(?)MO 

1. 2, 6 -'\^-t> MJt-ii'*^^. ^:<r>m.%% 
T-fe^-^lftttjaEtLTf^ffl-rs h;ux>x;^ 

>&5 0 0 mgC9#ftT-ei!^c-£/t. X^/-;U*8 
orT^^tr. ?Hn;:4- (4-t Ka^W 
;U) -1, 2 -->-^=^V7>*j!Se!CJ:0*SSLt. d 
z> £tfc#3 7 . 3 g &L<x ti^aat ^'J>4. 6g*. 

2. 3 gcO/K&ft^'J^ ^rh7^7 
>^--7A7n'jh'^TT^j:^ 4- 1 (4- 
i^'J > vJU^r ==■->) -7'fi!.; -1, 3 - v^T^r-V "7 50 



[0 112] 
(ft 4 1] 



CH 2 CH2CH 2 CH 2 - O— CH 2 — ST7 

O 



[0 113] ZW&Z^tz. 

[0 114] X5 L U>^^-> KiC^^y T— <D=£)l\t 
9 3 : 7C03^'JT-^, THF^tVJ ^Atert-;/ 

«R^x—f-;u4iTf©a:»tJ:f3 

TCo O/L i 1£ = 1 8 : lt'Jf^AiL i [C F, S 
O, C (CN) , ] Sto^fcCilCcfcOtfU^-MM 
*»fiJcL/h. 0. 8tt%0Hte3J [CH, CH (CH 
j ) C# Hi F e (C s Hs ] [ (F SO: ) : N] 
■ ^T40mJ/cm ! T^m^MT^ ZL 

0 , -^<7)Mftte 55tT10''Scm-' &m 

[ o i i s ] m 9 

13. 2 g<7)rffB£<753 1 , 2-Zfnrt 

>v^--;u, i2mic?)h 'j *^;u;t;u h*;u*- h& 

tXll. lml«r-^7D77h>^5 0 0mg(Dh 

nfc * * y ia#J<3 * h * - b £^ 

StCcfcO^U, fcfcnfc^en-xx^l/S&SlcJ; 

^yftL-t, ^nt^/T-: 
[0 116] 
lit 4 2] 




CH 2 -0- 



CH2S-7 

o 



[0 117] 9 »SU Ml 2<D4kft-e ; Z)l> 

Jt9 3 : 7TlfU>^yh't^$tfc. 
fctf'JV-*:, jgL i [ (CH, ) , NSO, N'SO; 
CF,] *rO/L i it= 1 4 : 1 T-flDA* - t ICJ: 0 < 
*>&mmz$£&Lft. 4-7)l*n t B1 Jy-7At7 
- h 'J 7)1*0 *5 >x;Uifc* — b CiSfi%) coffin 

[ 0 1 1 8 ] #J 1 0 

t*^S9 0 oomas^w-^ h^-> (^ux5 l u>yj 

2— A) I5g*. 6 0 Omg^Tksgft:^ h 'J ^A^a" 
rji0 0ml7)THFraiL/*;, -Jkm'5£±<Dfcr ',Z 



I 4 



29 

fz, &&ftmiz£')£fcm£j£to (NaC 1) 

L, - 2 0 ( CfC^^n^X-7 L ;U-^\^-tt> (5 0 : 5 

0) S^^TfiDgtRtrJiOSS^Sr^BIUfc. 

/ -7— tm 4<Ds\^W>3k fc'XJUX — t-;K7) =1 # 'J T — 

£. sec -^'Jf^AS^fh7>fil-y75>$ 

m^^mmzxn^^its 5 : 1 5T7-^->s^$-tt 

*£<hl;:.fc0 9l»L. 2. 5X10 1 ©a^SSWT* 
#UV-$»fe. :^U7-$. Li (CF, S 
O, ) , N£2 5 : 1 CDO etSef /L i itTM?£-tf£ 
C£fC«fcO#UT-*#HlcgftLfc. [C, Hi C 
( = 0) CH, S (CH, ) , ] * (CF, SO, ) t 
N" (111%) ^SnA. 40mJ/cm ! <Z>H8#ST 
2 6 5 nm-eBglt-rsCtiCcfcO^UT-^^IS^-B: 
Ac, 

[0 119] Wl 1 
«KF-7>»ft:XX <S nO, : F) (lOOnm) 
l;:J;0«E«3nifcJS3 6 0 /tm^Ulf l/>fl/7^ 
U- h (PET) Jb(C7 0 0 nmOS?{t^>yXT->® 

L i o . s TiO, CeO, <Dy s (8 0 0 nm) T 

HEE£ 3 0 OfpmiiUZ-ZZHZjLO 8 5 8 %£T 

[ 0 1 2 o ] m 1 2 

2tCT*/V;/^£ffl*fcTtTE<0eS#2 >J -y hJKOXT" 
>l/**7— ;UParr rt"C7 x*>M££?t 

[0121] K/SSfc&cO J: 5 C?E«$ tirfe. 2 5 0 m 

5 otT i sftmm&^tt, -xiz. »iMn>*/N7f 

[0 12 2] KOH (fft*) &^t§K^ft««E. T£:t? 

b'-^X-f-^y^ > v^--;!/ (BASF) *lt'i/DDt 

[0 12 3] 
[ft 4 3] 



16) ^2 0 0 0 - 1 5 4 2 2 3 

30 

f~ O- C 4 H 8 W 

[0124] *afii,fc. x^^>^-+->K*j!seu. 
<toftj*s-fr, -enb^7Ki*iooppm^i;M 

'>3i*fc. CGMiHiKarl-Fisher feiCJ; Oftg^ns. 

[0125] 20rT. 3 0. 0 3 gC0 (4-fcf— 
+ ->^;i/) -^'J vi'VUX— TSfk 5 0. 0 5 gO7 
fl/>^vHRt/l2 0. 2 gWXf U>t+y K 

(C, 2 0X1 0- ,; e;K^^Ur7Atert-y h*->K£2 
OmlOTHFCM/Zo M^2 5tl;2 3W^ 

t. ffl-csttoig^tt i 9 o g^sn. cntco. 

2gOSantonox R £BKfclWl]:iW&tf2cJ£JM 

IlilO, 0 0 0i;0 fc/hS^ofc. 
[0126] #J 1 3 

20 [0 12 7] 1 5 1 g<^) h;!/X>*r^trSJCt;^tC. 1 
1. 3 9gtD (4-tfx;p^+->r^) -^'J->y> 
X~7MU&tf 8 8 . 6 g^xf l/>^y H^JO^-fe, 

S^f§coa^€ i o ortc±#$-S\ 2 m l cot h f *p 

(D2 X 1 O-^^c^TJU^Atert-y^^vH^^AU 
SlCSfl>iafi$l 0 0tC4. 5BSfH1«ofc. JEE^ 
«6. 8X10 : Pa^^l. 2X10 S PaiCfgTL 
ft. 5 OrizTtf. 8m 1 CD h;i>X>t~?§ 

#<**l£:0. IgOSantonox R £JjD*£. 

30 3 9, OOO^WIM, $ftS3#'j7- 

t ici: 0 ¥^^S^iS Lit. 
[0128] W14 

cowcttu 0j 1 2tEtt«o^ns(zeje^Tfi^*ff 
^/^-zmmz&i&zitfz. 

[0 12 9] 1 5 1 g<D hJUX>€r^t7SJC&ggC 1 

i. 4 2gco (4-t-M+->r™ -^u->^;i/ 

X— r-^U. 3. 2g(D^fl/>t : 1r->TO7 9. Sg 

40 oxt c u>^^-> sj^gff^ias^ i o or 

IC±#$-tr. lmlOTHF ^CO 1 1 2 mgCO# 'J r7A 
tert-7h^yH^AU/: 3 1. 5&#fl«1&, 0. om 

v K^tjp^_/i a iooti;*bi:i im^-o 

fz 3 !£ts'fto. 9X10"' Pa^bl. 5xi0 ; Pa 
iCf£TLf- 0 i^S^7 0rfCTtf. 8m 1 co h;ux>fc 
iSS^ntO. 1 gOSanionox R OSffigl) *JfJD^ 

50 0 0 0T'^on^»J7-*i/:, 
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C 0 1 3 0 ] m 1 5 

(^lvpm H, O, O) 4>T£TCD&f££fro£, #J 
1 3C0#'JV-^7-fcr h- h : HUX> (4:1) 

i^ioomico. 5 g/c c ©jRflreigJBa-e-* 

££lcJ:0»«EA£»fc. #'Jv-<0^?iigJBafe, U 
^AtCttT*#U^-<&K*<Z>l£0/'L I #30 : 1 
(C&Si'StCSttAtCL i N (SO: CF, ) , £*gfc¥ 

#LTl£g%<7> [N (SO, C 3 Fi ) , ] ' CC. 10 

Hi > , i ] zmmmtzzLtiz^ommczmz,, 

[N (SO, C, F, ) , ] ' EC, H, ) , I ] ' tt 

m<Dm$mm<z.ft u y □ tr u >s#_tTift 3 0 w mco^ 

^T. ffl?7 3 3 0 0 juW/cm ! T'Mfi3 6 5 nm 

n«n/ttt«w»tt*wrs<fctt>»cT-feh-hu;i/ : 20 

h;ux> (4:1) U^^z^mx-h-Dtz. 

b, ^filT<0^/7^te»fi«d«- 6 STCT&SdA:**^ 

b. ^^^teStiftffittSKWtCiOM^S^Viwt^ 
j£3nfc. tfc&O^&fC. PEO^U7-tt-6 6 

[0131] m 1 6 

Wl50ft^frT. fll 3C0#'J^-^T-tr h- h'J 30 
hJbX> (4 : 1) ig^HjlOOmlCO. 5g/ 

c c<7)«a-CiS»S-&Sr<i:tCJ:0»aEAS:f#fe. #y 
SfSAKstfUv-tcfctLTlSfi 
[N (SO, C, F, ) , ] ■ [Ci Hi ) j I ] 

<Dmm?-T-<< >7mzxo 2 8 unKDmm^mu^^j 

7 , a£\s>mtt_t'C&)3 0 um&M^^yj )l>L><OWt&lZ 
#UT-TMJ'y?X£f*JBL/i 0 ftbtlAc^'J-v*-^ 
h'Jy^^tC. flfcHT, ^33O0yW/cm ! Ti& 
§3 6 5 nmCO^ift* 1 OtyMWiKLZ.. HitltT 40 
h U v O X(ifl^fc»«flWtt£#-r* <t £: fell <t<0 

*8tViT3 5TCT2B#ftTft*$-9-S: a fciBLfcT r 'J -y 
£ X d KT S D S C jB9£j5» b ^{ITO 7 X$H#&S# 

- 6 8t:t^^: t^snt, 

[0132] 0U 7 
Jl : HUX> (4:1) 100mli:0. 5g/ 

T-05c£/l£i§a¥?£. O/L i tt75* 3 0 : ld.li^J;? 50 
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tC^'J^-tC#LTim&%OL i N (SO: CF, ) 
, &»«Alwig|l¥S1±-S^i:tCJ:Oi$iftB*»fc. mm 
Btl, ^'J^-tCttLTlggKO [N (SO: C, F 
» ) 1 ] ' EC, H s ) , I ] ' 

W&li^JUA^IgKtf'J'T'— h U 'y?*£j5£j& 

tt# 'J v-t h 'J y ^xtt«nfc««W4*tt* W-TS £ 
tfetr-tr Kxh'j;U : NJ!/X> (4:1) ig^ttlC^F 

B#M«JE$£«L/fc. iS»ttSiC0-7hUy^X<7)DSCiB!l 
^b. *fflTC0^7Xte^iftfi3&*- 6 41CT**^t 

[0133] W18 
#J l 5<oflltfUM*-e. ttl 4?>*'J-?-£;r-fc: hnh'J 
;U : K;UX> (4:1) *g£#J 1 OOmlCO. 5g/ 
cc^iSgt«$^:«l:faOi§?t£A^ #u 

CN (SO: C, F, ) : ] • [C, H, ) 

, i J zmMmtzztiz^QmmBzmz. Tt^jy 
□ eu>^:^jiT^3 0 vmom^y 4 jis&m&miz 

DSCi:J:0-6 6tT*5<!:*8&&n 

[0134] Ml 9 
Wl SOS^ftfrT. 0*1 20#U7H;O/L i #3 
0 : 1 ICfcScfc^KL iN (SO, CF, ), £#JR3 

TlSfi%co [N (SO, C, F s ) , ] • [C 

, Hi > , i] ' £aa*.fc. ^ji 5(caE«o¥ffitctae-3 

tz. ai^J 3 3 0 0 ^W/c m ! t^S3 6 5 nm« 
j&S* 1 0S?Wf^ffl$-l±T# l J'7--?* h 'J ^^*SB«^f 

ufc. #btif;7 h u -y 57^a«n/i»«B<i^tt*^rr 

zt£hizmffifft<DX*)^-<Dmmz7FmT*#>^fz, m 

MLfz-? b U 7^7!:it^DS CiH'j^^^b^/^Xte^ 
[0135] #120 

zomt* ^m{tmmnzffimTzz.£iztt?z>%i%.w 

©#U7-«)ffiffl*«*t4fe(Ot*S. ^n-^^-y 
i7XrtW^?gttfe4s*35IBa (^lvpm H. O. O) * 
-e^T^>Sf^*ff ofe. Wl^'J7-*r-7f37 
^7 h >>X^U->^-^^— h<75(50:50v:v) 
rg^^jT^oT. 1 U -y hi^tO 1 ^cJUCOU^^A^ 

(SO: C : F : ) ; J " [C ( Hi ) ; I ] £JjQ;L 
^±^3 0^m^^V^7^;UA^^n|.;c^^7, 
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c m" 1 o /c, 

CO 13 6] Ml 5 <7)ftftMfe#T. Wl 3<0#'J-?-£ 
Zth-h'JJk Ht/X> (4 : 1) jg^tt 10 0ml 
K0. 5 g/c c OzSlT^^E C d: C J: 0 MA 

d^J^-©S£±ft»«£, O/L itt^3 0 : 10 

1 icfc*«fc5K:L i n (so: cf, ), zmmAizm 

;UX> (4:1) 00ml (10. 5g/ccW 

zg&T^USfi2 0 0, 0 0 

£i;:j;i5i$*C£l#fc. #U ^^/x^u 
>©^±^c»»». O/L itt#3 0 : lfC&3cfcotC 
LiN (SO,CF, > : £»J£CtC»#3l**Ci:l;: 

gi(O|i|^8 0%T, &ttD<07#'jT — a^fi^S]^ 
#2 0%£ft££5K:^B&tfDcDfil^*Mtj5Lfc. 20 
jgttEK#UT-£#LTia«X<D CN (SO: C, 
F, ) , ] ' [C, H« ) , I] ' 

[0137] #J 2 2 

T&<5. Ml 5 CDj&ft&^T\ M 1 3<7>#U V-$7-fc 
hXh'JJI/ : h;UX> (4 : 1) 1 OOmllZ 30 

o. 5 g/c cvmmvmMz-szcttzxom&Az 

fifc. ^J7-<B^£fci8#», O/L ltt**3 0 : 1 
fCft£J:?(;:L i N (SO, CF, ), £jg«EA(CiS*? 
$1**££l;:J:9ig«B£13*fc. O/L i tt*<3 0 : 1 
iCfc^cfc^iCL i N (SO, CF, ), $h'Jlfl/> 

^un-jkyt-jn-fji/ (dve-3) \zmmz-& 
-^*n&-?z>z\tiz£ommD*:mc.o mmo\z&\,* 

xm& B CO * 'J v-^ffiO^iJ^^ 8 0 * i: & 0 igiK C <0 
#i)-?-<Dnm<7)%\\£tf2 0 ^t::. ig&B&; 40 

2 11%0 [N (SO; C; F ; ) : j " [C, Hi ) 

Zfft&n^mizft^ xm^y * )i>^<7)Bt&'<zmf?z, & 

bn^lfjT-Yh'J-^X^tii^S 3 0 O^W/crn 
! T«3 6 5 nm^m^* I 0 ^W^T * r. t iZ 



j§&B>i£?£CC07 0 
it. 

[ 0 1 3 8 ] 0ij 2 3 

0^^n/tH$3 0 AimCD^U^Ag^itS^ 
m T 3 Z. t C J: o nawc^ •>* x * I/- ^ - £ f£» L fc. 
-fe/^-^-tiPJ 1 9C0tK'J v-^r h U y 9Xfr<hmm 
ZtlfzhOX&ifz* iE«tt, Bfeik^^y^AWsfci, 
■h—1£>-f?y9 (Shawinigan black (a^flS®) ) 

O/L i 0 : 1 left* J;?(CL i N (S 

O, CF,), ^t^'JX-T^U&^-^U^-i:* 
^tfS^-*T*0, d<OIES«6 7-n>/cm ! co^ 
I^tir^;. C(7)^#£f£, 4 5 jLim<7):7^ 
^A^#bn^J:^(:l?^ 8 jimWTJ^zC'Aii^ 
±K£ttj&>S4£tffc. S^^8 OrTcO^pff^^iCcfc 
Di^yi^^^-MU:, 8 0t;T121f 
-T7JKD&, CcOvx^U-^-ti, ?-n>2W (co 
uloobic efficiency) frT*Q&\ZW\^Xlk%\Z&ntt 

[ 0 1 3 9 ] m 2 4 
m 1 SOia^t, O/L i Jtrt<3 0 : 1 fC&£J;? 
H#J 1 c^U^-fC 'Jf^A^7Mn^7i- 
h£8#£tfS££fCJ:9»«A£f!*fc. 8ttA(C#'J 
7-l;^LTlIi%W [N (SO, C, F t ) : ] * 

[C, H, ) , I] * ^JoASCttC.kOigttB*^ 
fc. MB^3-f^ vyt^CiiC^O 2 8 ymWi 
« BNfcfcd* U 7neu /SWittt 30y m<z># ^ 7 >r 
;[/Aco0ggfc^'j v h u . y 7X£^LAc, ?#<=>n 

f:^'J-7-7h'J7^X^ai^ 3 3 0 0 ^W/cm ! T 
Kg3 6 5 nm^)M^ 1 0 &fS\m*t? % Z. <t *C <t 0 

[0 14 0] 9 0 36 <Z)lI^$"Cy 7 7 7 -f K 1 
0 %0lS^Th-Uf> - c o-^+fy )l*u7 

U-^-^-Slt. CC0^S^3. 5 6C/cnr £0 
gi^LTUfc. ^^Jffi (7th» XmZ 1 6 -m 
O^am^iiiCS 6 um<D7 <( 4e.CZ*. 51Z3 - 

^<0|B:?ST«£LfcjiO(0*tgv-ia (O/L i ^^it 
3 0 : 1 T"J^ r 7A^^tr7JU^n^X7x- h^^C 
Jf£c i 5 ;imC0S&) lEffiti, 9 1. 6% 

^IS^'Jf^i^A^-f M iCoO. ^. 
2. 7 %cOSS^^T77-^>y^'y ^7*. 5. 7 96(7) 
'Jf>-C O - AT+r7/l/tD7'n^> 

K^^'jv-s^^fg^tti^^/yrvit,, d^ 

IEtSii4. 0SC/cm : ^§S*^UT".^. ^^J+S 

zf.z^o * mz, n^it-^ x ^ u - ^ - 
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■TZ&JZ. -fe/^L/-*-£. U^A^+I-^U^D* 

h/X^U^-**- hCO (1:1) Jg^tttC 
3 0$MWS»U fi«&C5iEffi*l^i;i$«tH 1 0 ^Wfi 

M&<0^fi<0 5 1 %££WU IESc9^tt<£>4 

T. 2 5tT\ &S. -t/^-^-RtfJES^fc^U 

Tl 2tK^;UCQ&, i/'i*l/-^-l^-n>3a$fi 

[0141] #J 2 5 
m 5 co&ft^Kre. r b>i:X5^>77 
— — hC0 (5 0 : 5 0 v : v) jg^tlT^oT, 1 

ftit^S 0 otc#J 1 2 0sJ*'J-7-£jSjR;£-t* 

iaS%C0 [N (SO, C, Fs ) , ] " [C, H s ) 

[0 142] 5 8%^li^$T^777l'^, 5. 
8 %<7)£S^Tfc*X ! Jf> - c o-^t7MD^ 
D^>7J^U h'^, 3. 2 SfiWti^$TW 1 2C0^ 
'J^-££:tf3 3 3(!OlI^Tr-7fD7^ h > <t 
X^U>77-#*- (5 0 : 5 0 v : v) ?g£#!T 
*ot. 1 ^JUi&gOL i P F, ££tfigS-tt£:flMU 
T€faft#vx*U-^-£f££!iL/c 0 0U 
-C^LT11I%^ [N (SO, F) i ] " [ C s H 

: ) nh] - bmz-fz. ztii*mmizm&<tisitzz.t. 

/ » 1 6ym«tl*i:(;3-f^ >^U 

tt^T8 0X:T3»?F»UTtI^C0^ 1 2^U7 
-£*tfi£l+>i:. dco||&te3. GC/cm 1 co^S^ 

WUT^fc. lEffitt. 5 sfccoms^TUT-^A*;* 

7i- K (L i Fe PO, ) 5. 8 %coMS^T' 
t'x 'J t : >- c o-^7JWn7 J n^/7JWJ K 
3. 2%c^Sffi^T^il 2<73tf'JV — &^3 
3 «Olfi^$Tr -t/^D^ h>/x^l/>*f-# 
^-h (5 0 : 5 0) jg^-C&^T, ltJL'fMiOU 
^OA^+J-^U;*- D*X7x- 

E^ftlT-*^^. #1 1 2^'J7-i:^LT 1 Sfi%CD 

:n : (SO: c : F t ) . ; - :c< ) ; \ ] ■ h 

mz-fz. iMJffl 179/ » ^TJ9$8 MmW7;U5- 

teiTWo^i i 2<z>*'jT-£^$$tt£c >;c 

iO^S*?^, 99C/cm : GO^S 

MLT;^:. r§-flEB*^ffi±;z 1 5 ymWM'.i7 -< 
A^igngicigjgn-T^ > -7 T o * > ;c i o 3 
;f. & ?7 3 3 0 0 u W/ c m : TiK^ 3 6 5 n mCDSg.^ 
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[0143] m 2 6 

10 ^ff^, ^/T-zmmzpamzitrzo 

[0144] 0. 5^%^RuCl, [P (C 

, h, ) , ] , mm&m^xi 2 otTTtra^zu;^ 

Ofc^SJC&SfftCo 0 0 g©K^x>$An^t)£7)tc, 

5. 6 7 gc7) 1 -yn^-;i,>/U v-vJUX-^Jb, 1 

6. 1 g<D73-l'>**r-> KRtfl 7 7 . 6gC0X^U 

_h#$-d\ 2m 1 <Z> Hl/X>t£cD 2 x 1 0' 1 *:)\,<Dfi U 
20 ^Atert-T = U- hZtiUTLfZo iB&£ 9 9 "C id 2 4 ^ 

[0145] JE^12. 3X1 0 s Pa^63. 4X 
10 s Patc{£TLfc. ^g£4 StiCTtf, ^(C8m 
I CO ^Jl/X>iM$n/:0. 2 gcOSantonox R (SS 

t«^l: J l I WIA<4 4 1 0 0 0T*53#'J7-1 
8 0 g*fafc. 

[0146] m 2 7 
30 Z\<7)ffllZttL. m 1 2 (ClE®O^0iCfi£oTjEe^TS 

[0 14 7] 7KaWF#fift*^L/S:ScoJErt;gtc. 2 
o. 05g«i- ->>;;ux— -rJk 6 

0. 1 0 gO^U>^'>Ka^l 1 9. 9gtOX^ 
U>**v 20mlC0TH 
F^C02 OX 1 0* J ^^co^'J^ A tert-y^/ h 
^SPA. JKJC5gg<Z)iaffi«:2 5 tlC 2 6B#|Wffiofc. ffiTl 
^6. 3X10 5 Pa^b3. 6X10* PafCf&TL 
t. ^i:. 8mlwhJl/X>(;^$n/:0. 2 gCQSa 
40 ntonox R ^JdnAfc, SJ^H^/n *y b& 

P^t^^^ife 1 8 0 zZMWLlsfz* ^/-?-&L<t}W 
Atert-^^y U- h<7>SJ^*%fflUT. 1 
0. 0 0 0 glt«o>}|^^ 
[ 0 1 4 8 ] #i 2 8 
m 1 ScoJSm^T. &\2 6<7)*'J-r-*7+: r - h U 
;U : h;UX> (4:1) m^ty) 100ml CO. 5 g/ 

v-tf)3t££::SS¥&. O/L i tt^< 3 0 : UZUZ£o 

;zl \s (so.. CP-. ) . zm&A'.zmMZTtzct 
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%<D [N (SO; C , Fi ) : ] * [C ( Hi ) i I ] 

tffc. H^n/id* U 7-7 MJ y ffi^J 3 2 0 0 u 

W/cnv T»3 6 5 nm©^H^ 1 2®fgim9tr 

ofeo ^'J7-7hU7^X^^TI^8 5tT2 

^7X|£MStt- 6 2X)T*-:t. 

CO 14 9] #J 2 9 
W 1 5<&£tfsfcfrT. O/L i it^3 0 : 1 iZteZJiO 
\Z&\2 0©#'J7-(;L i N (SO, C F , ) j 

**5c:t(Cct0igjftAS^fe. jg«(A(:#'j7-t:^ 

LTlSS%<0 [N (SO: C, F s ) , ] - [C, H 

1 ) i I] + £&S¥2tf£££CcfcD^EB£f#£:o ± 

2 0 0 ^W/cm ! TtS3 6 5 nm(7^n«l£ 1 2® 
ti- 6 4VC&?fz, 
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[0150] m 3 0 

fiaj 1 5©i*fE&#T, #U7-^5 0%Mm#) 
#5 0 (JgS) drft^olC, f- b y^JlX 

^7 7 5 h*-X^U b (6 0 : 4 0) <DM 

X7x-hm^C «2 70#'j7-S|Sj)¥3 

%C0 [N (SO, C, Fi ) , ] - [C, H, ), I] 

7h'J^X^ai^3 2 0 0 /zW/cm ! T&S 3 6 5 
fc. &ZnttvbVy9X\*&nitmtt.toft&&Gl,* 
(0 15 1] *K^*4#^cO!!l«lcB9aLrKWLT§S' 

fig o J: -5 fc^flW^ffitta* £ <£>iM& t>£l^T * . 



7D> h^— ->*<Dg|£# 

1i±ym. f^v? X-ff 2t'7h 1 

x-4. ; e>K'j^-;k ~7—)\,rt—)V 

9I^h 75. 

(72)%^# tf-;u-x^ x>* r-e- 

ts-r^m, ^^v? x-r^2-tr-yh 1 

^xxh. 75, x-/x 

(72)5tm% 5->x-JU zf^x-ju 

fti*yw. tr^yZ vx-f5 7-;U 1 
< — 6. 7 7U'J-. V-FTs 23 

7 

(72)%0^# 5 ->x-;u r;uv> 

-JU 2965 



